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[Activity]
SECTI ON 16001
EXTERI OR POAER DI STRI BUTI ON SYSTEMS
1 GENERAL
1.1 SUMVARY
1.1.1 Section Includes

1.

1.

1.

This section includes requirenments for the provision of the exterior power
di stribution systens.

1.2 Conponents | ncluded

This section includes, but is not linmted to, requirenents for wire and
cable, conduit and fittings, transformers, surge arresters, fuses, secondary
service swi tchboards and sections, nmulti-way sul fur hexafl uoride (SF6)

sel ector switches, nmetering and UCS equi pnent, and groundi ng and bondi ng
equi pnent. The color shall be consistent for all equipnent - "Aive Geen",
Munsel I nunmber 76Y/3.29/1.5 per ASTM D 1535. Paint coating shall conply
with NEMVA | CS6, corrosion resistance test ANSI C37. 20.

2  QUALI TY ASSURANCE
2.1 Cable Splicer's/Termnator's Qualifications

Submit for approval, 30 days before splices or termnations are to be nmde
in mediumvoltage (5 kV to 35 kV) cables the nanme and qualifications of the
cable splicer/terminator. The certification shall indicate that the

i ndi vidual has had three or nore years recent experience splicing and

term nati ng nmedi um vol t age cabl es. The certification shall also list a

m ni mum of three splices/term nations that have been in operation for nore
than one year. |In addition, the individual may be required to performa
dunmy or practice splice/ternination in the presence of the Contracting

O ficer, before being approved as a qualified cable splicer.

.3 SUBM TTALS

.3.1 Exterior Power Systens

Submit the follow ng shop draw ngs, procedures and catal og data to the Navy
Public Works Center for approval:

Transformers and accessories

SF6 Swit ches

Cabl es

Term nati ons

Condui t

Secondary switchboard and conponents
Met eri ng equi prent

Circuit Breakers

Uility control systemw ring diagram
Field testing plan

TTFe@roeaocoe
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2 PRODUCTS
2.1 SYSTEM PERFORMANCE
2.1.1 Exterior Power Distribution System Requirenents

The design and construction of the exterior electrical power distribution
system shall conformwi th ANSI C2. Encase all underground conduit in
concrete.

The el ectrical point of connection is as indicated where the electrica
characteristics are:

a. Voltage: [ ] kilovolts

b. Available symretrical short circuit rating shall be [derived by
cal cul ation][as indicated].

The Contractor shall provide all work and equi prent as indicated on the
dr awi ngs.

2.2 COVPONENT PERFORVANCE

2.2.1 Underground El ectrical Wrk
2.2.1.1 Wre and Cable

2.2.1.1.1 600 Volt Wres and Cabl es

Service entrance conductors shall be single conductor type USE. Conduct or
size and nunber of conductors in each conduit shall be as indicated.
Conductor identification shall be provided within each enclosure where a
tap, splice, or termination is made. Conductor identification shall be by 3
inch wi de col or-coded tape. Conductors No. 10 AWG and snmller shall be
solid copper. Conductors No. 8 AWG and | arger shall be stranded copper. Al
conductors shall be copper.

2.2.1.1.2 Medium Vol tage Cabl e

Cabl e (conductor) sizes are designated by Anerican Wre Gauge (AW5 and
Thousand Circular MIs (Kcmil). Conductor and conduit sizes indicated are
for copper conductors unless otherw se noted. |nsulated conductors shal
have the date of manufacture and other identification inprinted on the outer
surface of each cable at regular intervals throughout cable length. Wres
and cabl es manufactured nmore than 12 nmonths prior to date of delivery to the
site shall not be accepted.

Medi um vol t age cabl e shall be single conductor Ethylene Propyl ene Rubber
(EPR) insul ated, shielded power cable rated at 15kv, 133% i nsul ation |evel
The cabl e shall be capabl e of operating continously in both wet and dry

| ocations at 105 degrees C for normal operation, 130 degrees C under
energency operation conditions and 250 degrees C under short circuit
conditions. The conductor size is specified in the plans. The conduct or
shield, insulation, and the insulation shield shall be applied continuously
in the same pass by triple extrusion process. The cable shall be insul ated,
jacketed and tested in accordance with AEIC CS6, in the sane plant by the
same manufacturer. Certified AEIC qualification data shall be required prior
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to order placenent, and certified test reports are to be supplied at the
time of shipment. Cable ends shall be seal ed. Cable shall be equipped with a
factory-installed cable pulling eye. Pulling eye shall not exceed the

outsi de di ameter of the cable.

CONDUCTOR: Shal |l be class B stranded anneal ed copper per Part 2 of |CEA S
68- 516.

CONDUCTOR SHI ELD: Shal | be extruded bl ack, sem -conducting thernosetting
conpound applied directly over the conductor. The conductor shield shall be
thermally and chemically conpatible with the conductor and insul ation
Conductor shield may be uniformy and firmy bonded to the overlayi ng
insulation and to be free stripping fromthe conductor. The thickness of the
conductor shall conformto AElIC CS6.

| NSULATI ON: Shal | be Ethyl ene Propyl ene Rubber conformng to AEIC CS6 and
shal | have a m ni nrum average thickness of 220 nmils

| NSULATI ON SHI ELD: Shal | be extruded bl ack, sem -conducting thernosetting
conpound applied directly over the insulation. The insulation shield shal

be thermally and chemically conpatible with the conductor and insulation

The insulation shield shall be free stripping |eaving no conducting particle
or other residue on the insulation surface. The thickness of the insulation
shield shall conformto AEIC CS6.

COPPER TAPE SHI ELD: Shall have a thickness of 5 mls, helically applied over
the insulation shield with a m ni mum of 12.5% overl ap

JACKET: Shall be chl orosul fonated pol yethylene with a m ni numthickness of
80 mls.

2.2.1.2 Medium Vol tage Cable Joints

Provide joints (splices) in accordance with | EEE 404 suitable for 25 kV
voltage and insulation level, and rated for continuous inmersion in water
Upon request, supply manufacturer's design qualification test report in
accordance with | EEE 404. Connectors for joint shall be tin-plated

el ectrol ytic copper, having ends tapered and having center stops to equalize
cable insertion. Connectors shall be rated for voltage of 35 kV m ni num

a. Heat-shrinkable joint: Consists of a uniformcross-section heat-
shrinkabl e polymeric construction with a linear stress relief
system a high dielectric strength insulating material, and an
integrally bonded outer conductor layer for shielding. Replace
original cable jacket with a heavy-wall heat-shrinkable sleeve with
hot - mel t adhesi ve coati ng.

2.2.1.3 Fireproofing Tape
Furni sh tape conposed of a flexible confornable unsupported intunescent
el astonmer. Tape shall be not less than .762 mmthick, noncorrosive to cable
sheat h, sel f-extingui shing, noncombustible, and shall not deteriorate when
subjected to oil, water, gases, salt water, sewage, and fungus.

2.2.2 Conduit

PVC type EB-35 and fittings per NEMA TC-9
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2.

2.

2.3 Pad-mounted Transforners

Equi pnent shall conply with applicable articles of | EEE C57 . Audi ble sound
| evel s shall conply with the follow ng:
kVA DECI BELS ( MAX)

75 51
112.5 55
150 55
225 55
300 55
500 56
750 57
1000 58

2.3.1 Conpartments

The high- and | owvol tage conpartnments shall be separated by steel isolating
barriers extending the full height and depth of the conpartnments.

Conpartnent doors: hinged lift-off type with stop in open position and

t hr ee- poi nt | at chi ng.

.2.3.1.1 Hi gh Voltage, Dead- Front

H gh-vol tage conpartnment shall contain the incomng line, insulated high-
vol t age dead-break connectors, bushing well inserts, six high-voltage
bushing wells configured for | oop feed application, access to oil-imrersed
fuses, dead-front surge arresters, tap changer handl e, connector parking
stands and ground pad.

a. Insulated high-voltage dead-break connectors: Provide el bow
connectors as specified for the SF6 switch.

b. Bushing well inserts: |EEE 386, 600 anperes, 25 kV Class. Provide

a bushing well insert for each bushing well unless indicated
ot her wi se.
c. Provide bayonet oil-inmersed, expulsion fuses in series with oil-

i mersed, partial-range, current-limting fuses. Bayonet fuse
links shall sense both high currents and high oil tenperature in
order to provide thernmal protection to the transforner. Coordinate
transformer protection with expul sion fuse clearing | ow current
faults and current-limting fuse clearing high-current faults
beyond the interrupting rating of the expulsion fuse. 1In order to
elimnate or minimze oil spills, the bayonet fuse assenbly shal
include an oil retention valve inside the housing which closes when
the fuse holder is removed and an external drip shield. WArning
shal | be conspicuously displayed wthin the high-voltage
conpartnent cautioning agai nst renoving or inserting fuses unless
the | oad-break switch is in the open position and the tank pressure
has been rel eased.

Bayonet fuse assenbly: 150 kV BIL.
Ql-inmersed current-limting fuses: ANSI C37.47; 50,000 rns

anperes symmetrical interrupting rating at the system voltage
specified. Provide three spare fuses.
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d. Surge arresters: ANSI/IEEE C62.11, rated 12 kV, with maxi num
conti nuous operating voltage of 10.2 kV rnms |ine-to-neutral
di scharge class of 10 kA, fully shielded, dead-front, netal-oxide-
varister, internediate class, el bow type with resistance-graded
gap, suitable for plugging into bushing well inserts. Provide three
arresters for radial feed circuits.
e. Parking stands: Provide a parking stand near each bushing well.
2.2.3.1.2 Low Vol tage

Low vol t age conpartnent shall contain | ow voltage bushings with NEMA spade
term nals, accessories, stainless steel diagranmmtic transfornmer nanepl ate,
and ground pad.

2. 2.

3.

a.

Accessories shall include drain valve with sanpler device, fill
plug, pressure relief device with contacts, liquid |level gage with
contacts, pressure-vacuumgage with contacts, and dial type
thernmoneter with contacts and 4-20mA out put and naxi nmum t enperat ure
indicator. Al contacts and 4-20mA outputs shall be wired to the
UCs.

Copper NEMA spade lug with nore than six holes shall have
addi ti onal support at the ends of the lugs, and shall be supported
from above

Tr ansf or mer

Ql-insulated [l ess-flammabl e |iquid-insulated] [edible |ess
flammabl e liquid], two winding, 60 hertz, 65 degrees C rise above a
30 degrees C average anbient, self-cooled type.

Transfornmer shall be rated as indicated, 95 kV BIL.
Transfornmer voltage ratings, as indicated.

Tap changer shall be externally operated, manual type for changi ng
tap setting when the transforner is de-energized. Provide four 2.5
percent full capacity taps, two above and two bel ow rated primary
voltage. Tap changers shall clearly indicate which tap setting is
in use.

M ni nrum t est ed i npedance shall not be |less than 3.5 percent at 85
degrees C, or as indicated.

Transformer shall include lifting lugs and provisions for jacking
under base. The transformer base construction shall be of the
fabricated type and suitable for using rollers or skidding in any
direction. Provide transformer top with an access handhol e.
Transfornmer shall have its kVA rating conspi cuously displayed on
its enclosure. The transformer shall have an insul ated | ow voltage
neutral bushing with lugs for ground cable, and with renpvabl e
ground strap
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g. Alarmcontacts for nonitoring of tenperature, pressure, vacuum and
liquid level via contacts for wiring to the UCS. Tenperature
nmoni toring shall include 4-20mA out put.

2.2.3.3 Insulating Liquid

a. Mneral oil: ASTM D 3487, Type Il, tested in accordance with ASTM
D 117. Provide identification of transforner as "non-PCB" and
"Type Il mineral oil" on the nanepl ate.

[b. Less-flanmable transforner |iquids: NFPA 70 and FM P7825for | ess-
flammabl e 1iquids having a fire point not |ess than 300 degrees C
tested per ASTM D 92 and a dielectric strength not |ess than 33 kV
tested per ASTM D 877. Do not provide nonfl anmabl e transforner
liquids including askarel and insulating |iquids containing
pol ychl ori nat ed bi phenyls (PCB's) and tetrachl oroethyl ene
(perchl oroet hyl ene), chlorine conmpounds, and hal ogenat ed conpounds.
Do not provide silicone. Provide identification of transformer as
"non- PCB" and "nanufacturer's name and type of fluid" on the
nanepl ate. ]

2.2.3.4 Corrosion Protection

Bases and cabinets of transformers shall be corrosion resistant and shall be
fabricated of stainless steel conformng to ASTM A 167, Type 304 or 304L.
Base shall include any part of pad-nounted transfornmer that is within 3

i nches of concrete pad. Form cabinets of stainless steel sheets no | ess
than No. 13 U S. gage. Paint bases, cabinets, and tanks. Paint coating
system shall conply with ANSI C57.12.28 regardl ess of base, cabinet, and
tank materi al

2.2.3.5 SPARE PARTS
a. Provide 1 set of three 15kV spare fuses.
b. Provide three wenches for high voltage conpartnment.
c. Provide 6 spare pad | ocks keyed to AASML.

2.2.4 Secondary Service Sw tchboards

Provi de NEMA 3R, freestandi ng switchboard. The swi tchboard shall be designed
for outdoor service with insect and rodent-proof screened ventilation

| ouvers and gasketing to insure a weatherproof assenbly under rain, snow,

sl eet and hurricane conditions. The swi tchboard shall be the product of one
manuf acturer. Switchboard shall consist of main and feeder vertical sections
an the utility control cabinet as described bel ow External doors shall have
a mni mum of five hinges and 3-point |atching nechani sns and shall be

padl ockable. The nain breaker and metering sections shall have doors with a
m ni mum of five hinges. Al doors, both front and rear, shall have the
capability of being |atched open greater than 90 degrees fromthe closed
position. All bussing shall be copper. Easy access to the bus shall be
made fromrear door entrances. All control wiring shall be tie wapped in
pl astic troughs and nmachi ne fastened to interior netal cabinet or struts in
10" intervals maxi num Adhesives shall not be permtted for securing
control wiring. The exterior surface of the switchboard shall be free of any
sheet netal fasteners or self threading screws. All enclosing netal
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cabi nets and doors shall be carriage bolted 11 gage steel. Roof and floor
shall be constructed of 8 gage steel. All circuit breaker, current
transformer or space conpartments shall be fastened with self aligning
bolts. Swi tchboards shall conply wit applicable articles of |EEE C37.

2.2.4.1 Switchboard Vertical Section

Each vertical section shall include:
a. Doors: Front, rear and all interior doors shall be furnished with
full length hinges and have an open | atched position greater than
90 degrees. Door knobs and rotating hardware shall be stainless
steel. Doors shall have door keepers and |ouvers with repl aceabl e

fiberglass filters.

b. Lights: Each section vestibule shall be furnished with a
fluorescent light and Iight swtch.

c. Receptacles: One ground fault protected receptacle shall be
provided in each one of the sections.

d. Heaters: Provide two stainless steel strip heaters, rated 1000
watts, 240V, operated on 120 volts, in each breaker conpartment.
Heaters shall be controlled by a thernostat and huni di stat | ocated
i nside the secondary switchboard section. Humidistats shall be
i ndustrial type, high limt, to nmaintain conpartnents within the
range of 30 percent to 60 percent relative humdity. Electric
heaters in swi tchboard assenblies shall be energized while the
equi pnment is stored or in place prior to being placed in service.

e. Roof shall be sloped fromfront to rear
2.2.4.1.1 Uility Control System (UCS) Conponents

The manufacturer of the sw tchboard shall provide the follow ng rel ated
itenms in the switchboard for the utility control system

a. Transducers, alarmcontacts, netering and control devices,
i ncluding those in the transforners and SF6 swi t ches.

b. Al wiring to and fromtransducers, circuit breaker alarm contacts,
nmetering and control devices, located within the sw tchboard. Al
wiring inputs shall terminate at the ternminal strips inside the
utility control cabinet.

Al'l metering conponents such as neters and transducers shall be located in
one vertical section (utility control cabinet) with all field device

term nal blocks for ct’'s, transformer nonitoring points, circuit breaker
status. Provide a 3 foot by 3 foot space for mounting the future RTU

adj acent the termnal bl ocks. Provide one thernostatically controlled heater
and one heater controlled by a hunmidistat. Heater ratings shall be as

speci fied above.



[ Proj ect Nane] [ N68711- xX- X- XXXX]
[Activity]

2.2.4.2 Secondary Main Circuit Breaker (Mdre Than 2000 Anps))

UL listed stationary type, insulated case circuit breaker, manually
operated, three pole, single throw with positive acting indication of
breaker position. The continuous anpere rating shall be as indicated. Al
breakers shall be UL listed for application in their intended enclosure for
100% of their continuous anpere rating. Frane size and anpere ratings shal
be as indicated on the drawi ngs. Provide breaker A and B status contacts for
UCS noni tori ng.

2.2.4.2.1 Interrupting Capacity

The interrupting capacity of the main circuit breaker shall be matched to
the indicated bus rating.

2.2.4.2.2 Circuit Breaker Rating and Adj ust nent

The conti nuous anpere rating of the breaker shall be determ ned by the
insertion of an interchangeable rating plug that natches the | oad and cabl e
requirenents. The rating plug shall be interlocked with a solid state
tripping nechanismto automatically "open" the breaker when the plug is
renoved. The breaker shall remain "trip free" with the plug removed. In
addition, rating plugs shall be keyed to prevent incorrect application
between different frame ratings. Conplete system selective coordination
shal | be provided by the addition of the followi ng tine/current curve
shapi ng adjustnents for phase currents:

Ampere setting
Long tinme del ay

Short tinme pickup
Short tinme del ay
I nst ant aneous

Paooe

Al'l adjustnents shall be nmade using non-renovabl e di screet step, high
reliability switching plugs for precise settings. A sealable transparent
cover shall be provided over the adjustnent to prevent tanpering. Access to
adj ust breaker setting shall be acconplished by removing the transparent
cover only. Do not provide ground fault tripping.

2.2.4.2.3 Circuit Breaker Status I|ndication

The solid state trip unit devices shall be provided with two visua
indicators to indicate the automatic tripping nmode of the breaker (i.e.
overload or short circuit).

2.2.4.2.4 Circuit Breaker Test Points

Al'l breakers shall be provided with test points for in-service functiona
testing of the features provided. Provide 2 hand held test kits to test the
above functions.

2.2.4.2.5 Crcuit Breaker Operation

The breakers shall be capable of a ninimum of 4000 interruptions of rated
current followed by 4000 operations at no | oad w thout nmintenance. Subnit
manufacturer’s certification. Further, the breaker shall be equipped with
field replaceabl e contacts.
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2.2.4.3 Secondary Main and Feeder Breakers (2000 Anps and Less)

Bolt-on type Fed. Spec. WC 375B. Ml ded-case type. Circuit breakers shal
have a qui ck-nake, qui ck-break operating nechani smand shall be equi pped
wi t h ambi ent - conpensated thernmal magnetic trip low to high settings.
Provi de anpere frane size and adjustable trip plug as indicated for al
circuit breakers. Circuit breaker shall trip free of the handle, and the

handl e position shall indicate whether the breaker is "on", "off" or
"tripped." Circuit breaker is to be mounted so that when renoved the bussing
will not be disturbed. An overload in one phase shall cause all three

phases to trip. Short circuit bracing shall match the indicated bus brace
rating. Provide breaker A and B status contacts for UCS nonitoring.

2.2.4.4 Kilowatt-Hour Meters — SW TCHBOARD TYPE, CLASS 20, DEMAND TYPE

ANSI Cl12.1, ANSI C12.10, ANSI 12.16, ANSI C12.18, ANSI Cl2.19 ANSI cl2. 20,
Type |1, Cass 3, Style B and shall have pul se nodul e and | oad profile
nodul e with recording capability of 64k data storage. Kilowatt-hour neters
shal | be swi tchboard type totally conpatible to each particular application
Kilowatt-hour nmeters shall be of one manufacturer. The neters shall have an
el ectroni c demand recording regi ster and shall be secondary readi ng as

i ndi cated. The register shall be used to indicate maxi mumKkilowatt denand
as well as cunul ative or continuously cumul ative demand. Denmand shall be
measured on a block-interval basis. It shall have provisions to be
programed to cal cul ate demand on a rolling interval basis. Enable TQU
nmeasur enent nodul e at the factory. Switchboard neters — 3-stator, 3 phase,
4-wire, 120 volt, class 20, and secondary type. Sw tchboard type case with
paddl e for neter renoval incorporating automatically short-circuiting of
current transformer circuits. Meter covers shall be polycarbonate resins

wi th opconport and reset. Battery mounting |location shall be in the front.
Provide blank tag fixed to the nmeter faceplate for the addition of the neter
multiplier which will be the product of the current transforners and
potential transforner ratio and will be filled in by PAC at the job site.
The normal billing data scroll shall be fully programuable. Pulse nodul e
with progranmable ratio selection. Meters shall be progranmed after
installation through opconport. Liquid crystal display, 9 digits, blinking
squares confirmregi ster operation. Large digits for data and snaller
digits for display identifier. Wre KYZ output to the utility control

cabi net .

2.2.4.5 Fuse Bl ocks
Pul  out type, 30 anp rating, NEMA Class J with fuses, 3 pole.

2.2.4.5.1 Fuses
Pul | out type, NEMA Class J, current limting.

2.2.4.6 Term nal Boards/ Bl ocks
Term nal boards shall be bolt on type 240 volt, 30 amp for |lay down on
control systens wiring. Provide with engraved plastic termnal strips and
screw type termnals for external wring between conponents and for interna

Wi ring between renovabl e assenblies. Termnal bl ocks associated with
current transformers shall be short circuiting type, 6 circuit, conpatible
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with current transforner wiring systens and shall have shorting bars with
shorting screws. Term nate conductors for current transfornmers with ring-
tongued lugs. Each block shall be secured to the conpartnment by mechanica
neans. Terminal boards identification shall be identical in simlar units.
External wiring shall be col or-coded consistently for sinmlar termna
boards. Term nal boards/bl ocks shall be arranged so that access to them
shall be in the front of the switchboard only within the utility contro
cabi net .

2.2.4.7 Wre Mrking

Mark control and netering conductors at each end. Provide factory-
installed, white plastic tubing, heat shrink with black block type letters
on factory-installed wiring. On field-installed wiring, provide white,
preprinted, polyvinyl chloride (PVC) sleeves, heat stanped with black bl ock
type letters. Each sleeve shall contain a single letter or nunber. Provide
specific wire markings using the appropriate conbination of individua

sl eeves. Each wire marker shall indicate the device or equi pnent, including
specific term nal nunber to which the rempte end of the wire is attached.

2.2.4.8 Switchboard Wring

Cell and panel control wiring shall be run in plastic wiring trough havi ng
slots at each side for branching of the wires. Wring to the hinged panels
shal |l be carried across the hinges in |aced bundl es arranged so that the
wires twist rather than bend. Al wiring shall be correctly and clearly
identified with letters and/ or nunbers at each end of the wire. The wire
mar ker shall show the origination and destination. Provide identified
term nal boards with engraved plastic termnal strips for external wring
bet ween conponents and for internal wring between renovabl e assenbli es.
Term nal board identification shall be identical in all simlar units.

Col or code external wiring consistently for all simlar term nal boards.

Swi t chboard control wiring shall ternminate at terninal boards with ring-
tongue terminals. Control circuit term nations shall be properly identified.

2.2.4.9 Control Cable

Control cable shall be stranded “SIS” type, except for analog utility
control circuits. Conductors shall be copper, and shall be #12 AWG m ni num
Conductors shall be color coded per contract draw ngs or | abeled on each
end. Control cable for anal og transducer circuits shall be #18 copper

twi sted and shielded pairs rated for 300 volts. All devices shall be wired
to the utility control cabinet. Control circuit term nations shall be
properly identified.

2.2.4.10 AC Vol tneter
Transformer rated, 250 volt, 60 Hz input, 4 inch for use with 288 to 120
volt potential transfornmers. Provide external dropping resistor if
required. Voltneter shall provide +1 percent accuracy at full scale. Scale
shal | span 250 degrees. Munting shall be flush type.

2.2.4.11 Voltneter Switch

Vol tmeter switch shall be designed specifically for the purpose and shal
have seven positions, one position for each phase to neutral and one
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position for each phase to phase and “off”. Contacts shall be rated for 20
anperes, 600 volts AC. Switch shall have nmetal shaft and renovabl e handl e.

2.2.4.12 Potential Transforner

Potential transforners shall be rated for interior use. Voltage rating
shal | provide 120 volts, 3 phase, 4 wire, 60 Hertz, we to kilowatt-hour
nmeter, insulation class, 600 volts. Potential transformers BIL shall be 10
KV and accuracy class 0.3 at burdens w, x and y. Thermal rating shall be 500
VA.

2.2.4.13 Vol tage Transducer

Vol tage transducer wiring shall be connected to a potential transfornmer.
Provide three (3) spare transducers for each sw tchboard. Transducer
housi ng shall be constructed of ferrous netal. The voltage Transducer shal
i nclude the followi ng features: Full scale shall be 150 volts. Load shal
be single phase. Potential input shall be 115 VAC. Potential burden shal
be a naxi mumof 2.5 VA at 120 volts. Burden shall be 0.1 VA per el enent at
120 volts, 2 VA per elenent with 5 anperes input. CQutput shall be 4-20mA
DC. Accuracy/Linearity at 25 deg C. +0.25% at rated output, 0.5% of ful
scal e includes, influences due to variation in voltage, current, power
factor, wave form frequency and output |oad inpedance. Operating
tenperature range 0 degree F to 150 degree F, 400 ns for output to register
99% of final value. Frequency range shall be 58-62 Hz. AC conponent range
shal | be 0.5% of naxi mum output. Power factor range shall be Unity to | oad
or lag zero. Calibration adjustment shall be +10% Zero adjustnent is not
required. Dielectric strength shall be 1800V RVS at 60 Hz between each
input circuit and all other conponents. External anplifier power of 120V is
required.

2.2.4.14 AC Ammeter

Transformer rated, 5 anperes, 60 Hz input, 4 inch for use with current
transformers. Ameter shall provide +1 percent accuracy at full scale.
Scal e shall span 250 degrees. Mounting shall be flush type.

2.2.4.15 Ammeter Switch

Ammet er switch shall be designed specifically for the purpose and shal
short circuit all current circuits except the one being read. Contacts
shall be rated for 20 anperes, 600 volts AC. Switch shall have 4-position
escut cheon indicati ng each phase and “off”. Switch shall have nmetal shaft
and renovabl e handl e.

2.2.4.16 Current Transforners

Current transformers for netering application shall be multi-ratio type, with
a mninmmof 9 ratios, 5 termnals, rated for interior use. Insulation class
rati ng shall be 600 volts, 60 hertz, and shall have an accuracy
classification of 0.3 for ANSI standard burdens. Current transforner ratios
shall be set as indicated on the drawings and if not on the draw ngs, set to
match circuit breaker trip settings. Current transfornmers shall be bracket
or rack nmounted in secondary cabinets and positioned to allow cables to
easily route through the current transforner opening. Integral circuit
breaker current transfornmers shall not be used for nmetering. Installation of
current transformers shall have all ratios brought out to individual shorting
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bl ocks, each wire shall be identified on both ends. Use ring type |ugs.
Current transformer installation shall have Hl side of the current
transformer facing power source. At shorting terminal block provide ground
junper on the 6th term nal and ground the current transfornmer on the side of
the shorting termnal block which is wired to the KWH neter or anp
transducer. Provide the follow ng:

Multi-ratio Current Rating Anperes Taps
( RATI OS)
600 to 5 50 to 5 2 and 3
100 to 5 1 and 2
150 to 5 1 and 3
200 to 5 4 and 5
250 to 5 3 and 4
300 to 5 2 and 4
400 to 5 1 and 4
450 to 5 3 and 5
500 to 5 2 and 5
600 to 5 1 and 5
1200 to 5 100 to 5 2 and 3
200 to 5 1 and 2
300 to 5 1 and 3
400 to 5 4 and 5
500 to 5 3 and 4
600 to 5 2 and 4
800 to 5 1 and 4
900 to 5 3 and 5
1000 to 5 2 and 5
1200 to 5 1 and 5
2000 to 5 300 to 5 3 and 4
400 to 5 1 and 2
500 to 5 4 and 5
800 to 5 2 and 3
1100 to 5 2 and 4
1200 to 5 1 and3
1500 to 5 1 and 4
1600 to 5 2 and 5
2000 to 5 1 and 5
3000 to 5 300 to 5 3 and 4
500 to 5 4 and 5
800 to 5 3 and 5
1000 to 5 1 and 2
1200 to 5 2 and 3
1500 to 5 2 and 4
2000 to 5 2 and 5
2200 to 5 1 and 3
2500 to 5 1 and 4
3000 to 5 1 and 5
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4000 to 5 500 to 5 1 and 2
1000 to 5 3 and 4
1500 to 5 2 and 3
2000 to 5 1 and 3
2500 to 5 2 and 4
3000 to 5 1 and 4
3500 to 5 2 and 5
4000 to 5 1 and 5

2.2.4.17 Current Transducer

Feeder anperage shall be nonitored by current transducers as shown on the
control drawings. Wring input shall be connected to current transforner.
Provide three (3) spare transducers for each sw tchboard. Transducer
housi ng shall be constructed of ferrous netal. Anpere transducers shall be
single elenment, constant current output and shall have characteristics equa
to or better than the follow ng: Input current shall be 0-5 anperes AC
singl e phase neasurenents. |Input shall be capable of continuously carrying
10 anperes AC or withstandi ng 250 anperes AC for 1 second. Qutput current
shall be 4-20 millianps (mA) DC. Calibration adjustment shall be +2%

m nimum  Qutput ripple shall be 0.5% maxi mum Response tine shall be 0.1
seconds for output to register 99% of a sudden input change.
Accuracy/Linearity 25-1/4C shall be +0.5 of full scale overall between 0-5
anperes, |load variation of 0-108 ohns and frequency variation of 50-500 Hz.
Tenperature effect shall be +1% naxi nrum bet ween -20 degree C to 60 degree C.
Humi dity effect shall be 0.05% without condensation. Burden shall be 1 VA
maxi mum Vol tage input shall be nonminal 120V at a range of 85-135V and shal
be capabl e of w thstanding 175V overload conti nuously.

2.2.4.18 Control Power transforner

NEVA ST 20, rated 7.5 kVA, 1-phase, 3-wire, 60 hertz, dry-type, 480 prinary
volts to 120/240 secondary volts conplete with primary current limting
fuses and secondary nol ded case circuit breakers. Wre using 3-#6 THW on
both primary and secondary. Transforners shall be accessible fromthe front
and in NEMA 1 housi ng.

2.2.5 Pad-Munted SF6 (Sul fur Hexafluoride) Insulated Interrupter Switch

ANSI C37.71 and ASTM D 2472. The SF-6 gas switch shall be rated for 600
anperes, 15,500 volts 110kV BIL, 40 KA monentary and fault close
asymmetrical rating. Switches shall be three-pole, multi-way type as shown
on the drawings, with two operating positions identified as OPEN, and
CLCSED. Viewi ng wi ndows (mininmumtwo per tank) shall be provided for

i nspection of all operating positions. These wi ndows shall be bolt-nounted
type with retained and cushi oned gaskets. Individual switch blades or |inks
shal |l be provided for each incoming feeder. The switches shall be | oad-
break type assenblies with external operating handles, and sw tch bl ade
contact arrangenents as shown on the drawi ngs. Contact shall be self-
aligning, silver-plated copper type with arc shields to mninize contact
wear. Contact travel shall be clearly visible through the view ng w ndows.
Contacts shall be rated for 500 service operations. Each switch tank shal
be constructed of ninimm 6.35mthick wel ded steel plate, welded at al
joints. The tank shall be suitable for frame mounting. A gas pressure
gauge with a 4-20nA output shall be provided and wired to the utility
control cabinet. The switch shall be provided with a fill valve, plug, air
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test fittings, lifting eyes, ground bus, grounding provisions, one |line

di agranms, operating handl e, and conpression spring operator. A galvanized
steel angle and/or channel frame allowi ng 48" fromfinish grade to high
vol t age bushi ngs shall be provided. Low profile type or integral door type
switches are not acceptable. The switch tank shall be bolted to the frane.
Addi tional outdoor weather-proof 11 gauge steel enclosure with doors and
padl ockabl e handl e shall be provi ded as shown on drawi ngs. Parking stands
shall be provided to "Park" cables after rempval. Color of switch enclosure
shall match unit substation color. Munt switch on concrete pad at |east 203
mm thick. Provide bare copper cable, not |ess than 610 mm bel ow connect ed
to ground rods and each sw tch way.

2.2.5.1 Cable Term nation

The switch shall have field replaceable (fromexterior of tank) 600 Anp
appar at us bushi ngs, conplete with el bow connectors for rear connection of
cabl es. Bushings and connectors shall be rated for 25 kV operation
Connectors shall be capable of accepting 3/0 to 750 MCM cables. All cables
shal | be marked by phase, for each terninator location. The switch
conpartnents shall not be utilized as splicing junction boxes.

2.2.5.2 Circuit D agram

Circuit diagramwith circuits | abel ed per contract draw ngs, naneplate
i ndi cating manufacturer and switch rating as specified above shall be
provided. Include pad |abels and circuit nunbers.

2.2.5.3 El bow Connector and Accessories

| EEE 386. Apparatus (el bow) connectors shall be a fully shielded, fully
subnersi bl e, hot stick operable, separable insulated connector, designed for
de-energi zed operation. The connector shall be designed to term nate
specified cable. The connector shall consist of a housing, conductor
contact, nmale contact, and bail assenbly. The housing shall be nade of a
speci al ly nol ded, non-tracking type rubber with an outer conductive jacket
1/8 inch thick. The contacts shall be high conductive, silver plated copper
wi th conpression disc washers to insure positive contact pressure when
engaged. The connectors shall be rated as foll ows:

Cont i nuous Load Current 600A RMVB

8- Hour Overload Current 900A RMS

Vol t age Nomi nal 25kV

Phase to Ground Vol t age 14. 4kV m ni mum

| mpul se Wthstand Vol tage (BIL) 125kV, 1, 2 x 50 wave

Wt hstand Vol t age 42kV, 60HZ, 1 M n.
80kV, DC, 15 Mn.

Corona Extinction 40000 RVMs Asymetrical for
12 Cycles

2.2.5.4 Accessories

a. Basic insulating plugs, dead end plugs and connecting plug shall be
fully shielded, fully submersible devices to interface the
apparatus connectors. The electrical rating shall be the sane as
for apparatus connectors. Provide one (1) for each unused bushi ng.
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b. Shield adapter and groundi ng device shall be furnished for
i ntercepting cabl e shielding and proper groundi ng.

c. Al prenmolded products such as basic insulating plugs, dead end
pl ugs, connecting plugs, end caps, shield adapters, and groundi ng
devi ces shall be the product of one manufacturer

d. Provide three (3) spare el bow connectors for each switch and turn
t hese over to the Contracting Oficer.

3 EXECUTI ON
3.1 EXAM NATI ON
3.1.1 Verification of Conditions

Coordi nate the electrical work with the work of other trades at the jobsite
to ensure that conponents which are to be incorporated into the electrica
system are available to prevent delays or interruptions as the work
progresses. Verify that conditions are suitable for installation of the

el ectrical system

3.1.2 Installation Underground
3.1.2.1 Underground Duct with Concrete Encasenent

Ducts for electrical power distribution shall not be smaller than 127 mmin
di ameter. The concrete encasenent surrounding the bank shall be rectangul ar
in cross-section. Separate conduits by a mninmumconcrete thickness of 63.5
nm except separate power conduits fromcontrol conduits by a m ninmum
concrete thickness of 76.2 nm

The top of the concrete encasenent shall not be I ess than 457 mm bel ow grade
except that under roads and paverment it shall be not |ess than 610 nm bel ow
gr ade.

3.1.2.2 Meters and Current Transforners
Provide in accordance with ANSI Cl12.1
3.1.2.3 Foundation for Equipnent and Assenblies

Mount transformer on concrete slab. The slab shall be at |east 203 nm
thick, reinforced as indicated. If reinforcement is not indicated then
provide slab with a 152nm by 152 nm - W2.9 by W2.9 nesh placed uniformy 102
mmfromthe top of the slab. Slab shall be placed on a 152 nmthick, well-
conpacted gravel base. The top of the concrete slab shall be approximately
102 mm above the finished grade. Edges above grade shall have 12.7 mm
chanfer. The slab shall be of adequate size to project at |east 203 nm
beyond the equi pment. Provide conduit turnups and cabl e entrance space
required by the equi pment to be nounted. Seal voids around conduit openings
in slab with water- and oil-resistant caul king or seal ant. Cut off and
bush conduits 76.2 mm above sl ab surface. Provide curbing to contain
transformer oil |eaks.

3.1.2.4 G ounding Electrodes
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Provi de cone pointed driven ground rods driven full depth plus 152 mm
installed to provide an earth ground of the val ue before stated.

3.1.2.5 Pad Munted Transformer G ounding

Provi de ground | oop around the pad perineter consisting of four ground rods
| ocated at opposite corners, connected with No. 4/0 bare copper grounding
conductors. Provide copper groundi ng conductors and connect themto the
ground | oop. Provide a ground conductor fromthe transfornmer secondary
neutral to ground |oop sized in accordance with NFPA 70. Al connections
shal | be nade with exotherni c wel ding. Grounding conductor fromtransforner
secondary neutral shall be insulated and run to the ground | oop separate
fromarrester and ground pad conductor. The ground | oop, surge arrester
conductor, and conductor fromtransforner ground pads to ground | oop shal
be No. 4/0 bare copper. When additional work is required to obtain the
speci fied ground resistance, the provision of the contract covering
"Changes" shall apply.

3.1.2.6 Fence G ounding

Fences around el ectrical equi pnent shall be grounded with a ground rod at
each fixed gate post and at each corner post. Drive ground rods adjacent to
the ground loop until the top is 304.8 mm bel ow grade. Attach the ground rod
to the ground | oop by exotherm c welding. Attach a No. 4/0 bare copper
conduct or by exothernic fusion weld process, to the ground rods and extend
underground to the imediate vicinity of fence post. Lace the conductor
vertically into 304.8 nm of fence mesh and fasten by two exothernic welds,
one to bond wire to post and the other to bond wire to fence. Each gate
section shall be bonded to its gatepost by a 3 mmby 25.4 mmflexible

brai ded copper strap and ground post clanps. anps shall be of the anti-

el ectrolysis type.

3.1.3 ACCEPTANCE TESTI NG

The Contractor shall engage the services of a recognized i ndependent testing
firmor independent electrical consulting firmto performshort-circuit and
coordi nati on studies as herein specified. The Contractor shall engage the
services of a recogni zed i ndependent testing firmfor the purpose of
perform ng i nspections and tests as herein specified. The testing firm shal
provide all material, equipnent, |abor, and technical supervision to perform
such inspections and tests. The inspections and tests shall detern ne
suitability for energization. An itenized description of equipnment to be

i nspected and tested is as foll ows:

12KV Cabl e and term nations

Pad Mounted transforner

SF6 switches

Secondary distribution sections.

Circuit Breakers, 100 anp trip and | arger
I nstrument Transformers

Met ering Systens.

Groundi ng Systens

3.1.3.1 APPLI CABLE CODES, STANDARDS, AND REFERENCES

InterNational Electrical Testing Association Acceptance Testing
Specifications For Electric Power Distribution Equi pment and Systens, 1999.
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Al'l inspections and tests shall be perfornmed in accordance with applicable
codes and standards including: NEC, ANSI, |EEE, NFPA, NEMA, and OSHA

3.1.3.2 QUALI FI CATI ONS OF | NDEPENDENT TESTI NG ORGANI ZATI ON

The i ndependent testing organi zati on shall have been engaged in full practice
in the final inspection, testing, calibration, and adjusting of electrica

di stribution systenms, for a nminimmof ten years. The independent testing
organi zation shall be financially independent of the supplier, producer, or
installer of the equipnment. The i ndependent testing organization shall have a
calibration programw th accuracy traceabl e every six nonths in an unbroken
chain, to the National Institute of Standards and Technol ogy. (NI ST) The

i ndependent testing organization shall have a designated safety
representative on the project. The safety standards foll owed shall include
OSHA and NFPA 70E. Inspection, testing, and calibration shall be perforned by
an engi neering technician, certified by a national organization, with a

m ni mum of five years experience inspecting, testing, and calibrating

el ectrical equipnment, systenms and devices. Information on the certified

engi neering technician shall be submitted to the Contacting Oficer’s
Representative for approval prior to the start of work. The qualifications of
t he i ndependent testing organi zation shall be subnmitted to the Contracting
officer’'s representative for approval prior to the start of testing. Ful
menbership in the InterNational Electrical Testing Association constitutes
proof of meeting all of the above requirenents. The contractor shall supply
to the i ndependent testing organization conplete sets of approved draw ngs,
coordi nation study, settings of all adjustable devices, and other information
necessary for an accurate inspection and eval uation of the systemprior to
performance of any tests. After the evaluation of the system and equi prent
has been made, the independent testing organization shall submt for approva
an acceptance test procedure for each itemof electrical distribution

equi pnment to be tested on this project. No testing shall be perforned unti
the test procedures have been approved.

3.1.3.3 RESPONSIBILITY

The contractor shall performroutine insulation resistance, continuity, and
rotation tests for all distribution and utilization equipnent prior to and in
addition to tests performed by the i ndependent testing organization specified
herein. The contractor shall supply a suitable and stabl e power source of

el ectrical power to each test site. The independent testing organi zation
shal | specify the specific power requirenents. The independent testing

organi zation shall notify the contracting officer’'s representative prior to
conmmencenent of any testing. Any system material, or workmanship which is
found defective on the basis of acceptance tests shall be reported. The

i ndependent testing organization shall naintain a witten record of all tests
and shall assenble and certify a final test report. The independent testing
organi zation shall have a designated safety representative on the project to
supervi se operations with respect to safety.

3.1.3.4 REPORT SUBM TTALS

Si x bound copies of the certified test reports shall be subnmitted to the
Government at the conpletion of the project. The final report shall be signed
and stanped by a registered engi neer and shall include the foll ow ng

i nformation:

Sunmary of the project
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Description of equiprment tested

Vi sual inspection report

Description of tests

Test results

Concl usi ons and recommrendat i ons

Appendi x i ncluding appropriate test forms
I dentification of test equipnment used

3.1.3.5 | NSPECTI ON AND TEST PROCEDURES

Performall tests, including any optional tests listed in NETA ATS-1999.
This applies to all equi pnrent provided on the project.

3.1.4 Devices Subject to Manual Operation

Each device subject to manual operation shall be operated at |east three
ti mes, denobnstrating satisfactory operation each tine.

End of Section
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